Three elements come into play in the mechanism of audition -the muscles, the nerves, the organs of transmission. If one of these elements is damaged, the hearing is affected.
The treatment is determined by these conditions. Until recently we have been very much occupied with the tympanic organs, the organs of transmission, the tympanum and ossicles, but too little with the labyrinth and the organ of Corti:
Let it be understood that I am not discussing absolute deafness, but the generality of cases, which includes all those petsons attacked with hardness of hearing, more or lass accentuated, even quite advanced, but not complete deafness. So, we do not treat deafness, but impaired hearing. To reawaken a sense something must remain; we do not create, we invigorate.
I will not speak of the well known methods of retarding or lessening deafness, such as general treatment of the causal diathesis, nasal treatment, catheterization of the tube, bougieing, mobilization of the tympanum and ossicles, etc. I have been looking for a method of perfecting the results thus attained.
I have. been preceded in this line by Urbantschitsch, Rousselot, Natier, Marage, Surguet, Villot and others, and a study. of their methods has helped in establishing my conclusions.
The sound wave is the normal functional excitant of the ear. Its vibrations make the muscles of the middle ear tense, the hammer and stirrup to listen or to protect themselves. It keeps up the free articulatory play of the ossicles. It strikes " DOCTOR MAURICE. the organ of Corti and excites its functioning. The essence of the problem consists, then, in regulating, dosing, and exactly measuring the quantity and quality of sound wave necessary for this physiologic stimulus.
The method of Dr. Villot, which consists in exercises with an ear trumpet, is worthy of interest. It would be the method for a patient who has time to wait for improvement; it would not be a rapid, intensive reeducation.
To obtain the maximum of intensive reeducation, which I am discussing, we must have an apparatus for producing sound waves with certain desired characters. The tonality should vary at will and comprise the entire zone of the human voice.
The intensity of the sound should be modified according to the sensitiveness of the patient. One with dysacusia requires less intense sounds; another will stand the maximum.
Regularity of emission is quite important, since the intensity having been determined, we then have only to vary the tone.
Facility must be had for regulating the sounds reaching the ears, each independent of the other.
It is necessary that the vibrations produce a genuine sound massage of the organ, such as gives the ear a sense of titillation.
The principal note supercharged with numerous harmonics should give much resemblance to the human voice.
We could hardly ask more from an apparatus for reeducating the hearing, unless it is the telephonic transmission of the sounds obtained. In fact, the vibrating plate, placed close to the ear, imprisons between itself and the drum a cushion of air which transmits the entire vibration to that organ. I am particularly pleased to state that I have succeeded in constructing an apparatus which fulfills the above conditions. I have christened it the "Kinesiphone," because of the vibratory massage effect combined with the emission of sounds.
In my apparatus the sounds are due to interruptions of the current in an electric resistance circuit on the phone wire, permitting regulation of the intensity. Tonality is obtained by an elastic vibrating plate, which augments the number of vibrations. To .get a greater variety of sounds r have three plates. corresponding to low, medium, and high. The chords are due to the phenomena of self-induction which take place in the circuit.
While we are on the subject of sense reeducation I want to say that I highly esteem Dr. Gemet's method, which consists in giving the muscles of the middle ear a progressive stimulation, a functional reeducation which is of the greatest utility for the end which we seek. I advise it systematically for all the patients that I treat, and especially for those who have retardation of auditory accommodation.
The best way of demonstrating the worth of a method is to show cases. From the large number which I have I will cite the principal ones. .I will select them from all classes of deafness, for I affirm and will prove that the reeducation treatment applies to all forms; sclerosis of the tympanum (cases II and III), of the labyrinth (cases IV, V and VI), primary or rhinogenic sclerosis (case III), dry cicatricial otitis with atrophy of drum and ossicles (case I), etc.
The improvement obtained has been determined by measuring for the watch, whispered voice and spoken voice. The multitude of measurements eliminates error.
For the voice test I pronounce at the end of expiration words so chosen that their enunciation will not be forced or involuntarily amplified. The words which, I use fall into two classes: low, isosonorous words and high isosonorous words. This classification comes from experienced phoneticians, such as Rousselot, Hermann, Zwaardemacker, Marage, and others.
The low note is generally less well heard by sclerosed thickened tympani, while the high note is less easily heard in labyrinth trouble with normal tympanum.
In the following reports I have taken the mean between the high and low, unless otherwise indicated. Spoken voice is indicated by a straight line ( ), whispered voice by a series of dashes (-----), and the watch by dots (. . . . . .).
Miss G., 18 years, neglected otorrhea had caused loss ot tympanum and ossic1es. I was able to dry the ears, but not to affect the hearing. Reeducative treatment alone has given a most interesting result. 1.2 6.5 9.
I defy any other method to produce such a result. The success can only be explained by mobilization of the cicatrices obstructing the labyrinthine windows, and by excitation of the organ of Corti which, however, was in good condition prior to treatment.
This young lady experienced transitory relief, before reeducation, from destroying the cicatricial membrane obstructing the round window. This slight improvement disappeared in two or three days. when the cicatrix reformed.
When seen April 19th she heard very well, without any regression. The result is particularly gratifying because of the duration of the trouble. The patient having demanded a quick cure, I give him thirty treatments from the 4th to the 26th of the month, which brought a little improvement, as may be seen on the chart (upper curve). As the patient lived in the province, I gave two treatments daily to gain time. The return of his hearing has enabled Mr. D. to change his business.
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CASE III.
My colleague, Dr. L., of Paris,. aged 30, has tympanic sclerosis, probably rhinogenic, for the tube is atresic and he is subject to coryzas. Treated by me for six months he got no results, in spite of a thorough nasal treatment, insufflation of hot air, and vibratory massage. His condition grew worse from day to day until he could hear only with difficulty. I then tried reeducation. WHISPERED Right hearing for the watch has increased in the same time from 6 cent. to 18, and the left from 28 to 42 only. Words . in "ou" and "on," not perceived by the right ear, were heard at the end of treatment from 1.75 to 2. m. My colleague can really hear very well. I was particularly gratified with this result in a physician who could himself estimate the benefits of the method. Seen March 22, 1912, the amelioration was, maintained in spite of a cold which the patient then had. Audition for the watch had even increased on the left from 42 to 48 cm., although it had remained almost stationary during treatment.
The chart is traced for isosonal low words. Audition for whispered words is shown in the third column (that for voice) , for whisper being heard almost as well as voice, the left tracing would have gone out after the eighteenth sitting if it had been inserted in its regular place (second column). This lady could not hold conversation at a distance of 1.5 m. at the beginning of treatment, as Dr. Hansen and I confirmed. She had otitic adhesions with discharges from the labyrinth, and this trouble antedated three years. The drum was retracted, so I commenced by catheterizations, which were continued for a month or so. Her condition remaining the same, I attempted reeducation, after her hearing had been exactly measured. A rather stubborn eczema of the canal was very much improved by the kinesiphonic treatment, and that I attribute to the effect of the vibration. The eczema of the canal produced, by irritation from a branch of the pneumogastric, a morning cough which disappeared entirely after a few treatments. I desire to call attention to the hearing in the left ear of the low tones of the whispered voice, which has increased from 1 c. to 12 m. The patient when last seen had continued improving. Mr. Ar., 52 years, found that his hearing, especially in the left ear, was gradually growing worse. I found, after examination, adhesive otitis, with involvement of the labyrinth; the drum was relatively large, and catheterizations had had no good effect. The involvement from the labyrinth discouraged me, but nevertheless I submit the results. Room too small to measure improvement. Call it 15 m.+ It is the improvement in the whispered voice of which I shall make special mention. The patient's hearing was measured after the twenty-sixth treatment, as I stopped there, considering the result sufficient. When spoken to, Mr. A. made no distinction between the hearing of either ear, while before treatment he was obliged to place the speaker to his right ear. Mr. u., fifty-five years old, was treated in 1908 by Dr. Archambaut for labyrinthic deafness which seemed to increase. He was hard of hearing from childhood; his father and two uncles were deaf. His deafness had increased very suddenly, as the result, he said, of a kiss on the ear. I thought this a special case, although the mercurial treatment had been of no avail. The conclusion to be drawn from the observations above is that no other method is capable of producing these results, since all the patients noted had tried the standard treatments In use.
I am able to state that all kinds of deafness can be ameliorated, as well as one can claim that tuberculosis in the first stages is curable. There are no rules without exceptions, and in kinesiphonic reeducation, the exceptions are rare--one in thirty, from my actual observations.
In conclusion, I wish to attempt to explain the process of improvement and then of the cure.
Light massage produces, by mobilization of a physiologic sort, thickened tympanum and ankylosis of the ossicles. Pneumatic massage accomplishes very little, because these organs are intended to vibrate at a high degree of speed and not at the reduced speed of the masseur of Delstanche or the electromotor of Breitung.
Gentle vibration produces on the membranes of the drums of Narey molecular modifications which help them and which permit them by usage to make better inscriptions. These modifications are found in the case of a violin in which the sound is most harmonious after much training.
The tympanum should act in the same manner, after several treatments by reeducation.
The treatment succeeds in producing a vasodilatation visible to the otoscope, a vasodilatation whose fine result must be most useful to an organ almost destroyed. The return of the ceruminous secretion, the amelioration of certain dry eczemas of the canal, amply prove it and allow us to extend to the middle and inner ears what is ascertained in the external ear.
Powerful sounds given in the right way stimulate the indifferent hearing of a deaf person. Most deaf people are careless of hearing because they do not use their ears. Ultrarapid recoveries can hardly be explained except in this way. As soon as one does not hear the human voice well, he does not hear any longer because it tires him to listen; he isolates himself, as far as his hearing is concerned, until he relapses into a deafness more and more complete.
The stimulation of many fibers and cells of the organ of Corti by sounds befitting their number and their function can only reawaken an organ on the road to atrophy, to sclerosis, to functional paralysis.
Moreover, we can imagine that violent vibration favors the contact of cylindrical terminations and cells of the organ of Corti, as it produces between the carbon granules in a microphonic apparatus.
All these reasons can explain my results.
The improvement has been maintained and has the tendency to continue, for the patient, by himself, pursued his physiologic training. In the meanwhile he listens to noises and continues the reeducation.
If the cause of deafness persists in making the affection evolve, a loss of hearing is not manifested when the cause is not reached by reeducation; in that case it is good to attempt at the end of a while, a new one. In advising the patient to perform the exercises which Dr. Villot values, by means of an acoustic horn which is not measured, in most cases a nonreceding amelioration is obtained.
The cases which I cite most strongly and which are quite controllable show unquestionably the foundation of the method and the hopes there are to expect of it. I am entirely of the opinion of my confreres who wish to judge de visu the truth of what I have put forth.
